A 64-year-old man was admitted with massive hemoptysis caused by oropharyngeal carcinoma. Angiography revealed active extravasation from the left carotid bulb. Covered stent-graft placement resolved the bleeding, but the patient presented with recurrent hemorrhage two hours later and was treated with another stent-graft.
Introduction
Carotid blowout syndrome is the rupture of the extracranial carotid arteries. It is a rare but lifethreatening complication of head and neck malignancies and their therapy 1, 2 . Surgical management is usually technically difficult and limited due to a previously irradiated operation site and hemodynamically unstable patients 3, 4 . Traditionally, endovascular management of carotid blowout syndrome involves carotid artery sacrifice 2 . Current approaches propose stentdirected treatment methods, including the use of covered stents that provide decreased neurological morbidity associated with carotid artery occlusion 2 . We present a case of carotid blowout syndrome caused by oropharyngeal carcinoma treated by covered stents.
Case Report
A 64-year-old man was admitted to the emergency unit with massive oral bleeding. The patient had a history of laryngeal carcinoma for which he had previously undergone laryngecto-my. He was later diagnosed with primary oropharyngeal carcinoma and received radiation therapy. Oral examination revealed a tumor eroding the oropharynx wall from the left side. Initially oronasal packing was applied with saline and blood transfusion. Then the patient was referred to our interventional radiology unit. Both common carotid arteries were selectively catheterized. There were no abnormal findings in the right common carotid artery injection. Digital subtraction angiography (DSA) of the aortic arch and left common carotid artery injection showed extravasation from the left common carotid artery at the level of the bifurcation ( Figure 1A ,B). A 6 mm × 50 mm self-expandable stent-graft (Gore Viabahn Endoprosthesis ® , W.L. Gore, Flagstaff, AZ, USA) was placed in this segment, with the stent extending from the common carotid artery to the internal carotid artery. Control angiogram following stent deployment revealed partial extravasation ( Figure 2 ). The stent was expanded using a balloon catheter for optimal coverage. Control angiogram showed no extravasation and the patient was transferred to the intensive care unit ( Figure 3 ). However, two hours after the procedure, the patient had a rapid increase in blood pressure and oral bleeding recurred. The patient was transferred to our interventional radiology unit again for re-evaluation and extravasation from the upper end of the covered stent was detected in the left common carotid artery injection ( Figure 4 ). A 6 mm × 30 mm self-expandable stent-graft (Fluency Plus Vascular Stent Graft ® , C.R. Bard, Karlsruhe, Germany) was placed overlapping the first stent from the upper end ( Figure 5 ). Five thousand units of hepa-
Discussion
Carotid blowout syndrome occurs more frequently in patients with head and neck malignancy and those with radiation-induced necrosis, recurrent tumors, wound complications from neck dissection or vessel erosion from pharyngocutaneous fistulas 5 . While the incidence of carotid blowout syndrome was reported to be rin were administered during each procedure to prevent thromboembolic complications. Control angiogram showed no extravasation ( Figure  6 ). The patient was discharged from the hospital one week after the procedure. He was prescribed daily 75 mg clopidogrel for three months and daily 100 mg acetylsalicylic acid lifelong to ensure stent patency. At one-month follow-up no re-bleeding had occurred. but the application is limited due to previous neck dissection and radiation therapy 4, 5 .
In 1984, Osguthorpe et al. treated a case of carotid blowout syndrome by endovascular occlusion of the carotid artery using detachable balloons 8 . Since then, endovascular management of carotid blowout syndrome has evolved, mainly developing various methods of permanent carotid artery occlusion such as coil embolization. Even though endovascular methods have surpassed surgical treatment in both efficiency and 4.3% in patients with head and neck malignancy who underwent radical neck dissection, it is related to high rates of morbidity (60%) and mortality (40%) 6 . Patients usually present with oronasal bleeding (hemoptysis or epistaxis) and sometimes otorrhagia depending on the site of the tumor 7 . Initial management consists of oronasal packing, intranasal Foley balloons, blood transfusion and intubation or tracheostomy for maintaining the airway 7 . Emergent surgical carotid artery ligation is the definitive treatment using stent-grafts is the need to use antiplatelet drugs after stent grafting since these drugs may cause bleeding in the tumor. Therefore, for terminal stage patients like our case, treatment options should be evaluated using a multidisciplinary approach as we have done. In our patient, partial extravasation remained after the deployment of the first stent-graft. The stent was expanded with a balloon catheter for optimal coverage which successfully resolved extravasation. However, re-bleeding occurred two hours after the procedure. We attributed this to possible inadequate covered stent placement aggravated by an acute rise in blood pressure. Second stent graft placement overlapping the first stent ensured complete coverage. We did not have any peri-procedural complications.
Conclusion
Covered stent application is a safe and efficient method for the treatment of carotid blowout syndrome secondary to head and neck malignancies. This technique preserves carotid artery flow while repairing the arterial wall defect. Although the long-term patency rates of stent grafts are favorable, large prospective randomized studies are warranted. 
